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AMENDED CLAIMS 

[received by die International Bureau on 11 February 1999 (11.02.99); 
original claims 1-36 replaced by amended claims 1-46 (9 pages)] 

* 

1 . A method of molding a relatively large article in a mold cavity 
comprising the steps of: 

injecting molten thermoplastic resin into the mold cavity at a first 
location and flowing the thermoplastic resin from the first location to a second 
5 location spaced from the first location; 

injecting molten thermoplastic resin into the mold cavity at the second 
location substantially simultaneously with the arrival of the molten thermoplastic 
resin from the first location at the second location; 

discontinuing the flow of molten thermoplastic resin to the first 

10 location; 

subsequent to the arrival of molten thermoplastic at the second 
location, injecting an inert gas under pressure into the molten thermoplastic resin in 
the mold cavity to assist in distributing the molten thermoplastic resin to the edges of 
the mold cavity; 

15 cooling the thermoplastic resin at least to a solid state; 

venting the gas from the mold cavity; and 

opening the mold and removing the thus-molded article from the mold 

cavity. 

2. A method of molding a relatively large article according to 
claim 1 wherein the flow of molten thermoplastic resin to the first location is 
discontinued at about the time the injection of the molten thermoplastic resin into 
the mold cavity at the second location is commenced. 

3. A method of molding a relatively large article according to 
claim 2 wherein the commencement of the injection of inert gas under pressure 
into the mold cavity takes place about the time the flow of molten thermoplastic 
resin to die first location is discontinued. 
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4. A method of molding a relatively large article according to 
claim 3 wherein the mold cavity has an elongated rib cavity and the inert gas is 
injected into the rib cavity, thereby forming a hollow rib in the article. 

5. A method for molding a relatively large article according to 
claim 4 and further comprising the steps of: 

flowing the molten thermoplastic resin in the mold cavity from the . 

first or second location to a third location spaced from the first and second 
S locations and injecting molten thermoplastic resin into the mold cavity at the third 
location substantially simultaneously with the arrival of the molten thermoplastic 
resin at the third location from the first or second locations; and 

discontinuing the flow of molten thermoplastic resin to the second 

Location. 

6. A method for molding a relatively large article according to 
claim 5 wherein the flow of molten thermoplastic resin to the second location is 
discontinued at about the time the injection of the molten thermoplastic resin into 
the mold cavity at the third location is commenced. 

7. A method for molding a relatively large article according to 
claim 6 wherein the step of injecting an inert gas under pressure into molten 
thermoplastic resin in the moid cavity comprises injecting the inert gas at spaced 
positions in the mold. 

8. A method of molding a relatively large article according to 
claim 7 and further comprising the step of discontinuing the flow of molten 
thermoplastic resin to the third location. 

9. A method of molding a relatively large article according to 
claim 8 wherein the commencement of the injection of the inert gas under 
pressure into the mold cavity takes place about the time the flow of molten 
thermoplastic resin to the third location is discontinued. 
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1 0. A method of molding a relatively large article according to 
claim 1 wherein the moid cavity has an elongated rib cavity and the molten 
thermoplastic resin and the inert gas are injected into the rib cavity, thereby 
forming a hollow rib in the article. 

11. An article made in accordance with the method of claim 1 . 

12. An article made in accordance with the method of claim 4. 

13. An article made in accordance with the method of claim 5. 

14. An article made in accordance with the method of claim 10. 

15. A method of molding a relatively large article in a mold 
cavity according to claim 1 and further comprising the step of sensing the arrival 
of the molten thermoplastic resin from the first location at the second location and 
controlling the step of injecting the molten thermoplastic resin into the mold 

5 cavity at the second location in response to the sensed arrival of the thermoplastic 
resin at the second location. 

16. A method of molding a relatively large article according to 
claim 15, wherein the sensing step comprises sensing the pressure of the molten 
thermoplastic material in the mold at the second location. 

17. A method of molding a relatively large article according to 
claim 1 5, wherein the step of sensing the arrival of the molten thermoplastic resin 
at the second location comprises sensing the temperature at the second location. 

18. A method of molding a relatively large article according to 
claim 1, wherein the molten thermoplastic material is PET filled with glass fibers. 
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19. A method of molding a relatively large article according to 
claim 1 , wherein the molten thermoplastic resin is a glass-filled 
polypropylene/polystyrene alloy. 

20. An apparatus for molding a relatively large article 

comprising: 

first and second mold halves defining a mold cavity therebetween; 

a first injection conduit in one of the mold halves for 

5 injecting molten thermoplastic resin into the mold cavity at a first location; 

a first gate valve connected to the first injection conduit for 
controlling the flow of thermoplastic resin through the first injection conduit to the 
mold cavity; 

a second injection conduit in one of the mold cavities for 
10 injecting molicn thermoplastic resin into the mold cavity at a second location 

spaced from the first location; 

a second gate valve connected to the second injection 

conduit for controlling the flow of thermoplastic resin through the second 
injection conduit to the mold cavity; 
! 5 a controller connected to the first and second gate valves for 

controlling the opening and closing of the first and second gate valves, the 
controller being programmed to open the first gate valve and to close the second 
gate valve during an initial period of time in which molten thermoplastic resin is 
under pressure into the mold cavity through the first injection conduit and 
20 to open the second gate valve substantially simultaneously with the arrival of the 
molten thermoplastic resin at the second injection conduit from the first injection 
conduit and to thereafter close the first gate valve to terminate the flow of molten 

resin into die mold cavity from the first injection conduit; 

a gas-injection conduit with a gas control valve and 
25 connected to the mold cavity for injecting an inert gas under pressure into molten 
thermoplastic in the mold cavity to force the molten thermoplastic resin to the 
edges of the mold cavity: and 
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the controller is connected to the gas control valve and is 
further programmed to open the gas control valve to inject inert gas under 
30 pressure into the mold cavity at a time interval after the first gate valve is opened. 

21. An apparatus for molding a relatively large article 
according to claim 20 wherein the controller is programmed to close the first gate 
valve to discontinue the flow of molten thermoplastic resin to the first injection 
conduit at about the time the second gate valve is opened. 

22. An apparatus for molding a relatively large article 
according to claim 21 wherein the controller is further programmed to open the 

control valve about the time that the second gate valve is closed. 



23. An apparatus for molding a relatively large article 
according to claim 22 wherein the mold cavity has a rib cavity and the gas- 
injection conduit is connected to the rib cavity. 

i 

24. An apparatus for molding a relatively large article 
according to claim 23 and further comprising a third injection conduit in one of 
the mold cavities for injecting molten thermoplastic resin into the mold cavity at a 
third location spaced from the first and second locations for injecting molten 

5 thermoplastic resin into the mold cavity at the third location; 

a third gate valve is connected to the third injection conduit for 
controlling the flow of thermoplastic resin through the third injection conduit to 

the mold cavity; and 

the controller is further connected to the third gate valve for 

1 0 controlling the opening and closing of the third gate valve, the controller being 
programmed to open the third gate valve and to close the second gate valve 
substantially simultaneously with the arrival of the molten Thermoplastic resin at 
the third injection conduit from the first or second injection conduits and to 
thereafter close the second gate valve to terminate the flow of molten 

1 5 thermoplastic resin into the mold cavity from the second injection conduit. 
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25. An apparatus for molding a relatively large article 
according to claim 24 wherein the controller is p ro grammed to close the second 
gale valve to terminate the flow of molten thermoplastic resin into the second 
iry ection conduit at about the time the third gate valve is opened to inject molten 

5 thermoplastic resin into the mold cavity through the third injection conduit 

26. An apparatus for molding a relatively large article 
according to claim 25 wherein the first gas injection conduit communicates with 
an area of the mold cavity in the vicinity of the first injection conduit and further 
comprising: 

5 a second gas injection conduit with a second gas control valve 

communicating with the mold cavity in the vicinity of the second injection conduit 
for injecting an inert gas under pressure into the mold cavity in the vicinity of the 
second injection conduit to assist in the distribution of molten thermoplastic resin 
to the edges of the mold cavity. 

10 

27. An apparatus for molding a relatively large article 
according to claim 26 wherein the controller is programmed to open the second 
gas control valve to inject inert gas under pressure into the mold cavity in the 
vicinity of the second injection conduit about the time the third gate valve is 

5 closed. 

28. An apparatus for molding a relatively large article 

according to claim 27 and further comprising: 

a third gas injection conduit with a third gas control valve and 
communicating with the mold cavity in the vicinity of the third injection conduit 
5 for injecting an inert gas under pressure into the mold cavity in the vicinity of the 
third injection conduit to assist in the distribution of molten thermoplastic resin to 
the edges of the mold cavity; 
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the controller is programmed to close the third gate valve to 
discontinue the flow of molten thermoplastic resin to the third injection conduit; 

and 

the controller is further programmed to open the third gas control 
valve to inject an inert gas under pressure into the mold cavity in the vicinity of 
the third injection conduit 

29. An apparatus for molding a relatively large article 
according to claim 28 wherein the controller is programmed to open the third gas 
control valve about the time the third gate valve is closed. 

30. An apparatus for molding a relatively large article 
according to claim 20 wherein the controller is further programmed to open the 

control valve about the time that the second gate valve is closed. 



31. An apparatus for molding a relatively large article 
according to claim 20 wherein the mold cavity has a rib cavity and the gas- 
injection conduit communicates with the rib cavity to inject gas under pressure 
into the rib cavity. 

32. An apparatus for molding a relatively large article 
according to claim 31 wherein the first and second injection conduits terminate in 
the rib cavity whereby molten thermoplastic rcsm can be injected into the rib 
cavity. 

33. In a structural article of relatively large dimensions 
comprising first and second injection-molded shells, each of which has an outer 
surface and an inner surface, and the inner surfaces of each of the shells including 
bonding surfaces, and wherein the first and second shells are in registry with each 
other, the inner surfaces thereof facing each other and bonded together at the 
bonding surfaces thereof, the improvement which comprises: 
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at least one bonding surface is formed from a rib with a hollow gas 
channel formed by gas injection during injection molding of one of the first and 
second shells. 



34. A structural article according to claim 33 wherein the inner 
surfaces of the first and second shells have walls which define at least one hollow 
passageway which forms a structural spine for the structural article and the rib 
forms a portion of the hollow passageway walls. 

35. A structural article according to claim 34 wherein there are 
two ribs formed in the walls of the at least one hollow passageway. 

36. A structural article according to claim 35 wherein the ribs 
are diametrically opposed to each other across the hollow passageway. 

37. A structural article according to claim 35 wherein the 
structural article is an automobile body portion. 



38. A structural article according to claim 33 wherein the 
structural article is an automobile body portion. 

39. A structural article according to claim 33 wherein the first 
and second shells are dish-shaped and the first shell nests within the second shelL 

40. A structural article according to claim 33 wherein the 
structural article has a size in excess of five feet in at least one dimension. 



41. A structural article according to claim 33 wherein the shells 
are generally of the same shape and size. 

42. A method of molding a relatively large article in a mold 
cavity comprising the steps of: 
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injecting molten thermoplastic resin into the mold cavity at 
a fust location and flowing the thermoplastic resin from the first location to a 
second location spaced from the first location; 

sensing the arrival of the molten thermoplastic resin at the second location; 

injecting molten thermoplastic resin into the mold cavity at 
the second location substantially simultaneously with the arrival of the molten 
thermoplastic resin from the first location at the second location: 

controlling the step of injecting the molten thermoplastic 
resin into the mold cavity at the second location in response to the sensed arrival 
of the thermoplastic resin at the second location; 

discontinuing the flow of molten thermoplastic resin to the 

first location; 

j 5 cooling the thermoplastic resin at least to a solid state; and 

opening the mold and removing the thus-molded article 

from the mold cavity. 

43 . A method of molding a relatively large article according to 
claim 42, wherein the sensing step comprises sensing the pressure in the mold at 
the second location. 



10 



44. A method of molding a relatively large article according to 
claim 43, wherein the sensing step comprises sensing the heat in the mold at the 
sr«-y»r"i location. 

45. A method of molding a relatively large article according to 
claim 42, wherein the thermoplastic resin is PET filled with glass fibers. 

46. A method of molding a relatively large article according to 
claim 42, wherein the thermoplastic resin is a glass-filled 
polypropylene/polystyrene alloy. 
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